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Extended Abstract

Background: Many countries around the world have been affected by land degradation, primarily
caused by soil erosion and sediment deposition. This has led to a decline in soil productivity,
alterations in water quality, and a reduced capacity to mitigate natural disasters, such as floods.
Beyond the direct economic impacts, soil erosion has severe environmental consequences,
including the loss of nutrients, degradation of soil's chemical, physical, and biological properties,
reduction in soil fertility, soil compaction, decreased permeability, deteriorated water quality, loss
of wildlife habitats and biodiversity, changes in landscape features, desertification, an increase in
greenhouse gases, and global warming. These changes also contribute to climate change,
elevation of riverbeds, and a reduction in their carrying capacity. Watershed management
practices, such as biological, mechanical, and bio-mechanical interventions—including seeding,
planting, mulching, gabion construction, and piling—are effective in reducing erosion and runoff.
One such method, paving, is a traditional resource management technique that has been less
researched. It is recognized as indigenous knowledge in many parts of Iran and has been used for
a long time as a method derived from experience and local wisdom. Unfortunately, despite its
widespread use, this method has been under-researched within the context of watershed
management and natural resource conservation. The effectiveness of paving has been largely
demonstrated through local experience rather than scientific investigation. Paving is a watershed
management practice that controls soil erosion and runoff by modifying the length and steepness
of slopes. This research aims to investigate the hydrological response to rainfall events on plots
of 2 meters by 10 meters in both paved and unpaved lands within the Kol Sheikhi watershed, part
of the Parsian Dam headwaters, and the Tang Bawan watershed, part of the Zohra River
headwaters, in Mamsani City. To achieve this, suitable locations for nine plots in paved lands and
nine plots in unpaved lands were identified across three study sites with varying soil textures.
Runoff was measured after each rainfall event was completed. The core of this research is based
on field activities, including the collection of data from 10 rainfall events, and the measurement
of runoff volumes in the three study areas, encompassing 18 plots, during the years 2020 to 2021.
Methods: Suitable locations for the experimental design were identified following a detailed
review of geological maps, soil science data, vegetation cover, and slope characteristics of the
study areas, along with extensive field surveys and an evaluation of the history of platform
construction in the region. A total of 18 plots were established across three regions and three sub-
watersheds, with nine plots located on lands with platforms and nine plots on lands without
platforms. Each plot measured 10 meters in length and 2 meters in width, and the precise
coordinates for their construction were recorded. The total volume of runoff generated after each

rainfall event was measured using graduated containers. Runoff measurements were conducted
for 10 natural storm events that occurred between January 26, 2018, and May 11, 2019. Finally,
for statistical analysis, the data were compiled into a database using Excel 2016. Various
descriptive statistics related to runoff were calculated using SPSS 21 software.

Results: The results from the first, second, and third study sites demonstrated a decrease in the
runoff volume in paved areas compared to unpaved areas by 8.88%, 3.28%, and 15.6%,
respectively. Additionally, a t-test revealed a significant difference (p <0.01) in the average runoff
volume between paved and unpaved lands across the study sites. During the maximum recorded
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rainfall event of 118 mm, the minimum runoff volumes were observed at the second, first, and
third sites, with values of 6.5, 2.67, and 0.52, respectively. These sites, characterized by the
"Pabdeh-Gorpi" and Aghajari formations, which are critically sensitive to erosion and
sedimentation, showed the highest efficiency in controlling these processes.

Conclusion: Platforms are among the most significant human interventions in terrestrial
ecosystems, designed to create new surfaces for cultivation on sloped terrains, reduce runoff and
soil erosion, harvest and store rainwater, and accumulate biomass by enhancing crop production,
and restore ecosystems. These structural modifications fundamentally alter land morphology,
leading to changes in water infiltration, runoff generation, and ultimately impacting the entire
water cycle from individual platforms to slope, catchment, and landscape scales. The scientific
community has been studying the ecological, hydrological, and hydrogeological effects of
platforms in terraced landscapes for several decades. Given the research gap in understanding the
impact of these erosion and runoff control operations both in the country as a whole and in the
target area specifically, this study examined the variability of hydrological components, such as
runoff and soil loss, in paved and unpaved vineyards and pomegranate orchards under natural
torrential conditions. The findings suggest that implementing such measures in runoff
management programs—aimed at increasing moisture retention and preserving soil—can boost
production and net income for land users. This can be achieved by involving local communities
through subsidy plans, encouraging participation by offering free banking facilities, and
institutionalizing these practices as part of the local culture. Paving, as a low-cost method, shows
potential for improving formations that are sensitive to runoff, erosion, and sedimentation.

Keywords: field plot, runoff, slope, soil and water conservation, terracing

How to Cite This Article: Darabi, M., Talebi, A., Kiani-Harchegani, M., & Parvizi, Y. (2025). Behavioral Changes of
Surface Runoff in Terraced and Non-Terraced Lands (Case Study: Kol Sheikhi and Tang Bovan sub-watersheds,
Mamssani City). J Watershed Manage Res, 16(2), 35-47. DOI: 10.61882/jwmr.2025.1284



http://dx.doi.org/10.61882/jwmr.2025.1284
https://jwmr.sanru.ac.ir/article-1-1284-fa.html
http://dx.doi.org/10.61882/jwmr.2025.1284
https://jwmr.sanru.ac.ir/article-1-1284-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-28 ]

[ DOI: 10.61882/jwmr.2025.1284 ]

>

w VEX /Y oo [ema3ls Jlo sl 059> e sl ings,
ol rmb galia 9 (55)9UiS pgle oS>

GkigSow S8 g (g )] 50 (P Dly) (5,88 Sl
(o oyl joends ¢yl K5 g (S JS (50595 125353 y90 anlllao)

e oo 3T T2 RIS g (O b e Mol 1o 510

Olrl @3 g o8l (ol @lie a8l (s o0l wtine g pole (5552
(talebisf@iut.ac.ir : Jsgue sdimg5) o5l ¢ yloiuol ¢yl (simiuo olRuiild o 5jyglisS wines 0aSuild ol (wligo 09,5 —Y
Ayl oleiol leduol (slddlaie Of eS8 5 w;ﬁ; 5 2ok gl ulis)lS s ozl swdige g pole (6,85 -F
[)‘):’.' ‘J)@' ‘d)b)'.:}'ql 9 SK cblis AM9;$ olussly =¥

VECF YYD bl g VEF ANl g )b VYNNG el oyl
FY B YD i

Lo 035

e ol ol ol 03l ) o] Sligus) § S8 ialus b a0 )3 oS WIAB S 13 e o 56 1000 )0 o (5138 Sl (5 b 1B g doe
losoly pogdle SB[l .l osd oo a8l (xbs (Sb 51 S5l (sl S b )b g O CodeS s SB 55000 0> Cad
SB35t oo 3 dols L0 5 B i) 5 (Sussb cosrlhands il csiie dgo c)am Ao aims 1515 clasoly 25 weiitne (53Ladl
SIS a5 (aal33l e b0l bl o S 5 st et (IR 5 Sgl (SlolSingj Sals o] cobS il s niidehs SialS
$50 sl Slabidl dlox Sl o] gy o (ialS g aailng) s o (3ol YU g ouldl 525 2 30 dgi Sloa (0 p)5 g pienedl )3
g5 9 9l (eSS ()0 () (Bl)d Jold (SSletuns g (SlSn e Slibos & (lgice Ul 9 sl ol 2218 5
(a9 K 53 ol 4B 15 gy 5 3 350 e &S Casl (b i 5 055l 3 ) selibes Sl sainsSs Sliles 35 o L2
Iy ol 03latl 3)90 (o2 I 9 4125l odelyy B9y o plgiear Sl jl g Canl 0ABLBLD cog G S plgisar 598 BB Sl gk
el &85 )18 gl g iS50 a8 <] (09 @l ol o ol (rbo @lie 5 055l )3 Sliles g sl gy dlox Sl g ol Wlhusbie
o ol gi (ggSan B ol 4y a8 Gllie g o) Sitings 9 Sl 03y ST 4y (oogr IS s 13 9 4128 )b ) it By n (i
g cnl jl Ban amd e )13 laie cud b g Jobo 3 s )b Sl ]y QUlyy 9 S by 38 45 395 0 Coguine ()50l Slidee )
I Fed IS oo i > glugSaw 88l g guugSis (Bl 5 e Ve g3 pe g3 oMy ebide 3 (LS BBy (il b ey
Cuolio (gl S0 ¢ Jlise limlio I o ciwly et 13wl dumen i o )d 0,05 AlB3gy (sladd i o ey K5 5 ylao)b de (ladd L
loblyy Hlade 5 Lad ool cglate SB il b Sldlas ol dw > (ga0sSw 281 Sl )0 Oy & 5 (gasSw (w8l ) Oy & )l jiwl cus
CUlgy po (e o)l 58 oloj 2 JUSH Ve by Jold Slase (slaclld yr (Sihe 35 sdes iy S (450l LS o ol pladl I an
2y YeY gl Yo¥e ela o Ll @ VA ol jsSie lalas atlato s )3

53y She slagislon 5 aalllas 3)50 bl cud ( BLS by, ((uliS B ulidine) Sloadis ooy 5 adlho I HBRg) 9 Slge
3l 33 S ) 550 05 05 s g it dus 55 M |y dodad VA SA85 s 5 A5 cyses (oialo] oo £l sl it cgSn s il 55,8
S50l (Sl ol ol JS Uy o g sl 38> lasee b (250 yie 93 9 Jobo yie 1+ slel b (5w 281 (2] )3 & &5 5 (gangSs
il o B YT Jlo 515 WA gy 51 omsao U5, shizgy Vo cslyy by, e psSoasl s ozl g yke Cigyls j) gy (6ol jokitods 1o
Gilisee (claoylol Bxcel 2016 )38lp 5 55 baodly  SleMbl il ags 3l dm ccgylol Julos g 0o plonil (6l coled p> 8,3 jg (HLS) Vo) ¥4
55 dpbe SPSS 21 J3ile 5 55 Sl isoss

5 VIYA A o ity (s dinsSos 136 1) & o (S sbly] )3 llg) o SIS Sl o 5 o> es) Sl )3 lnlio gl Haeidly
SasSs 86 g (sangSs (1)) )3 Silke o g8 Sllg pre (P So/+1) o sine B orimd L t pgail plosl (cpsian idgy il VOIF
YISV E10 Qllyy oo b e s pow 5 Jol ipsd slacolu 13 i ydy (sadgy Gllgy JBlas o oo VA ()L jiSTis 13 gy Sladllas slacylo 5
2 Sl a5 5148 o slaguly (Bl Sligus, " )sSenl sloijl (o5 Lo L) Gogus) 5 Glalo B bl S8 )3 2 i +/0Y
sl Ly cdisiad gy g il B Cllg) Ags Blod jlades )3 Jlou slaijls (i,

O 3ble > CuiS gl e sk dbul Ban b &S wits (o) o E3lopg 55 Copdy GRASIH 550k | (S g 2§ g A2
il g o pll b jlups: 395 (53kosl 5 Y s Gal3l b e3giCuns) @o (ol Sl 0D g cudhyy (S il b 5 Uy, el
orbis g enl 0jo o B asly S Jl Ol as 2 JS 5 8l culed )3 9 Uy Mg slaan] 8 g Ol 3985 )3 s i (o) Siols8090 5 (il
Al ) (S350 0 9 (Siglgrhen Gl g 5w 4 baye (Jaceun BT (gw)p Sl ) &5 Cul ans ppa (oo dnale 98 0 lleiie
OiBgR el sobdr Bum adlaie )3 g ple jgbay 59uS )3 Qg 5 ol JyuS Sldee cpl G oy p3 Slados o @ a2 Ll SISL
Lulyd )3 (gaingSs 8 5 ol gingSi saglin,Ul § LaplinsS )3 SB cd)pan 5 Cllyy o (Sajslgynn sboalge (gpdypmss oy 4 ol
G oS S CblinSS g Cogby il cas 53 bl Co pie (gladaly 45 (gaigSiw Ololadl a8 Cunl il @uls (wloly .caldy (aob LS,
s Lo s ) U oot iageis b sl cslag o B 15 paye e lio b 1 inlgs o foyene Lalls aely 5 Ay Lol
PUlg) a5 a ol slaijlo dgue 53 Wlgi oo a0 (oB9) plyisar gausSiw o nl Ll 29 andled S S g lles ol 2
S Jos gy 5 gl d 2l <


https://orcid.org/0000-0001-9132-1026
http://dx.doi.org/10.61882/jwmr.2025.1284
https://jwmr.sanru.ac.ir/article-1-1284-fa.html
http://dx.doi.org/10.61882/jwmr.2025.1284
https://jwmr.sanru.ac.ir/article-1-1284-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-28 ]

[ DOI: 10.61882/jwmr.2025.1284 ]

YA

Eron 2 3 B2 agme (ol e (gl ol

SlusSa 81 g sdgSu Sl)) p3 ddaw by (o)l lyus

bl lipl J) (S glsea (2018) yuly > oS
A e g (K8 5] s 5l e (555liS slaailoles
a3l Seluel (glalase 3 136 Mg poudd )d Cuonl
(Federco et al., 2021) xus

5 (Klarostaghi et al., 2008) |)Ken 5 Bliwg MS
dilaie )3 CSuw) gliwg) (55038 () )3 45 395 Simgh
8L gy 5 Ulgy winly sl gyl (i o aSlg
Copde lagy )l Cod g &) (ulie )3 3)dke (sba)lS,
iz Sl
POk &S 300l LS Cgw) 9 SUlg) g 4 e AL
Ca 2 p3ed LS )3 (g} 0)93 53 e jlAde ggeme
(Citrol olCunddy mye yio ;0 p)5 VOF ke 4y g i
S &y sie 23 )5 FIV gy Gliee b 95w g9y cuiS
by gy oy ylade (p Foter il ol yonds |y Cou)
0255 5 dop VI 55 Jlae! o sl Jlas
Lo VA oS g9y ciS o 4 bgiye Clly) oy
Dolol b S oo ol po a8 inld s gulis cogMedy LLdg
Slgo (n ol Jpaze Cubldy a0 53 (63905 b 9 A3
Adgr gw)y ..\.Jy bl )I

Ol Qs il Slea gl ojox > odmgh
ol gdisSuw ddlaie > JI )8 Mo yd g il o yd a5 sl
Byl lgy eSS ol guigSw (gadlaio jl (g )b xe yoboas
9 SB soled 15 dlge doyd ol bB jewd (K00
wdibais | iy oddgausSuw (sddlaio ) S )y duopd
Nasiri et al., 2008) 135 614l 515355

wwyp S b1y Liagh (Parvizi, 2014) (g39p
SFro 9 b 5] (slngy gblie > Slles cpl cud b
So g2y yokate cpl 058 el (gphuedl () o
N b Sy ol 5 i) wlibless gl slolial
L bt Gl gliey 0addl Glles &8 colo
lg B ‘ul?o.sl d):w u‘}a&du g ol ;‘)>| d)lb)..?oi
SiY g 0w «SB b pdigas Sle Olles
Sl g (Sldlas d’mcﬁu 5 U_‘B.)La) Soilatunw Cyguody
5 SB sl ilesl S35 I p)S (50510l as pls]
Syped¥ g 0dgiCuun) diged sly S RS cops 38
2Olie (g A dpwlee (LS 13 pyS 08 g duwlbe

sy &zl 00)S awglis 4 SpSeilul 1,

Cygody Ules o5 oddel ] Gllos o8 woby ol
5 Mlgel 5 O 15y Slles b oan (5528 )
olyor (a8 g (gl i aailols ¢ (gauesSL
4 3890 g Celyj boolyar b g daid n g coyd cuiS L
CuiS b olpen gungSw i dlobw ¢ ol 3550 Sllas

2y Oles JI plo 5l 53890 pbol g 9o (L35

-

LY R
A b S13)50 53 30 (0 )8 (o) cund 42> 3
J.J.)cb 3R L)wl)ﬁl LS o] u;l 2 oduie ‘guj)
Mo () el Oy o g0 A 90 5 ilio
Slolyly 5 oolizel b Wil Sibdes slayljisgr 55 bly,
SE g9 9 (A Gibe IS )3 (e urd o5 a3 00 (LS
oileyd 5 Sl jlade oy il )35 o S Sy, Hlade
(Navas, 1993) stdl sl sYb s b slacs S 5o
Uinloyd olise SEalS 3 Sge ol ssul Cloladl ales |
5 Sl (wj Cllee 4 Gl Uy o
TSk Tl dalydy Jols (Sl
Soleimani,. ) 5,5 o,lsl % causSus 9% 908 & o Sis
G513 Sy e 925 B 5| (55l > s isSen (2014
Al.o.? )l L)“’?) L)J‘ Slawlio Lfb Cowl ol asliss Y
S Conl (b plie 5 (g)bjul )3 Slles g (laghy,
w85 )18 Gimgg 9 3485 390 38 <)l (39 @y e
ol ausSw clles ((Moghim,. 2014) col
Lyl ool ol goladl W dis I &S s ol
b B> cage s 3350s el 3 ol
u.u.tblf 9 ;.:Ub) 9y 2 ul.w).».sl; kY] N9 0 ndiols
IS Copye cwd (e Bl Byl I SB il
S omnb cladiels b auglio 5> (Wei ef al.2016)
o Slsisay amd S5 i 1, Lol claasels Wlsi o
o>y ) (S5l Jlal g (6 sl (Job o
sbrojg g an3 i 1) 3985 5 llyy el sba Sy
&S bl bl ol ey Sl 6l 1) @b sl
e S giusS J(Rockstrom et al., 2015)
Bpas )3 (grddpo SE (hlo)d | 6ol sladll
p.c)ulc ol 0> 6))9‘.4»5 u\jy.a?oo J.Jy u.u‘)ﬁl 9 ol
S sy Sg5ls g o35S Gl ( SYeb dnle il
5 Sk plie > Gloj g S @iy slagSll Jda
S jble (Bilopy Closd bl 4 bgpe lagilly
trgdr Sl g (Shomy S sd e wB L g
Sl Lol ] Sl 6 Co e g cilu sl (s
L 25 e g ol oS o Gl b sz (o
P B des ol zupl 4 (gdnsSw e (il
5 o8 et de NSt dbul 5 Of 525
29 o s wlBCs plesgw b odds Sl i (sl g
S SB cd)yam g Sblgy (Sike &5 395 0 o] e &S
Deng ) s (gdixio (glo wlS (gl)ly 29390 lalllas 4
sbjlilpds @wsls Jl x> et al, 2021
Wlad)S 8 dagi 3j90 ol pelpw 5> eddgangS
Sl bwg g ol b (S sbjlpd (Jie olyica

* Dry chin
5 Gabion
6 Terrace

! Broadcasting or broadcast seeding
2 Planting trees
3 Seedling


http://dx.doi.org/10.61882/jwmr.2025.1284
https://jwmr.sanru.ac.ir/article-1-1284-fa.html
http://dx.doi.org/10.61882/jwmr.2025.1284
https://jwmr.sanru.ac.ir/article-1-1284-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-28 ]

[ DOI: 10.61882/jwmr.2025.1284 ]

¥

Shon e 9 SIS age (b e (ol 3l
VEF /Y oloud /ol Jlo 5wl 056 oy aali g

S S s Sl 5 ol ol cnd 555
Cgldgmw ooBly 1l o S 5l ealtw] asldl & paeuas
acyie 031l w0dlgils o5l (SB g8 ol s «§y9ld
)13 518 (5559l e S 53 Sl

Al Qudah et al.,) ., Ken ¢ 1558l Glallas b 35llas
2398 5 Sblyy ol Sk e S5 lp (2015
Shb ilodnd by jialojl g 136 5 6w aw bl
L Ghgy cnl miopen 808 pbl adlllae 3590 adlate )
58 e S sl o)) Jled ) Sgap adge 5> Cuddge
285 )3 oslital 3y90 adlaie ol 3 (weip; oo
(Al Qudah et al., 2016) ), \Ken ¢ 15oSIN o5 s
S90 1y o) 3 Slel g (Sl b
NESOR IR I PR PN TN T
G35 3Skes gy 1y (gadlaie ) (55,5li8 5 Ol ot
N5 oy S 3 oS A a3 (et
ase 50 Colw 90 slyp bl g5lw Jde o Slie Glalllas
by, Lials ) g ol &8 o sl L iSa;
i) )3 03,5 oo )8 Siwdwle JoSits adlaio ) 5yl 056
oIl b 4 g Ol gl (S Gy s e
Cuowd jd Baga’a colw S50 Gk i slb Slsw,
Sl SalKiw Bjle 3 iSe; ase oYL
Sllgy o bl 53 65w piemw 5l sl )8 YU awl S
yuding s () D9y Beidha coluw I yieS lol gy do g5 18
2 SEpj g culie g5)5lis 5 Sl cblis
SUlgy il el coli 93 2 53 g cul (25,
2 Cadml (sloyed labs g oy dawgi b ol (ol a8 0
3y90 b olol 92 dgpcdia |y (Sl o (Lol s
YA Lwgio jobdy |y (odaw b > diiuslys oS 0l Jao
slodls 5l oolitwl pKin woy e (gYL pdlde b duo)d
Sl JBls 4 VeV 5L

sy (Jiaetal, 2017) o, Ken g by a5 gladllas )
e Gy SBol gy Sl ey
Olis ald plsil px oo M8 > Pinustabulaeformis
S8l 1y 5350 51 (S SilwsSw SYsb e 4 50l
@dlas oyl 5 g Colw dep 9 SB o 5l cbles (clp
YO LY Jlo 5l 26 sym5 9 ("SWC) S Ol (slgimo
Oord Suiddes O )3 Cud g oS b 3 pa
Sy ste Oyl oS a8 Wby )l ol s J s
P SB Ol lgime p1Ske sl Y > SB
Jlo p> aiely ol yidis 0o )3 VIV g dioys YO/F oS0
VY ol g oS Colw > gl 5,05 9 09 Y430 o VI
S Sl i dalllae opl.cdl )38l ko )d FIA g oy
oS b Ol a5 jials 3 SB g Ol dge 1,
S9:e Sl Jomiliy gl 55 el 31 by S o iy
Cawl Ol 3930 b blie jo jlal lalS sl

oyl gbojgy 4 Loly L (S odmofy )
aalp] Job g 38505 (loj dlozjl ol yuite Lol 3él 4 ke
Vo oMo a5 ghoy FA 5 VY il 5 Lo
Darabi ef al.,) 515 C g A slhase ) 0 cudpa
cledy icln 24 )b 2529 Cygo 43 (puized (2007
& Chind S J) (e ) Slas S o Sl
oals 49%9,.0 S S o6 )1 550l slmo b cslasl 9 (u?
d)lb}tﬁql'dlm;ojg)i @Li))‘ 35 595 e Geod jl Ban Ll
Soy 2 0l 26 5 SEe slajle 5 shpde Sojdsn
blix Jidg sl ysie 5 Cgu lalop (Ll Gl
$oie> O Ve Ve=Yeod Ll sl (sdlols o e
028 Gl 3 g Ao (oS s Sl dp B (5 1 e
MPSIAC o6 Jio sl ol jlel opslatoy] 4 59
oy U lyd ) GIS ltley SeSay orsg ol
o) el By g 4l 59y p )byl Sllas
ool jlitel i (gaunlie b g D (s aojlo ity
mls Bas asie (bl laasly op 08 )
aw 3 ddge 0§ (B30 gy Slydd (13924l ae Sl
Sobizul Copde laoign e LS snas ylis 4 +/+0
S e ) cpimen idg (BI0gwy SRS )
sl (50395 )3 (ot b5 pac (Darabi et al., 2007)
OBl o yped M LML o &5 dup S (0l
5 5 S ot culy 3 SB ) 0gw) 5 il
EalS aabdl )3 g lalig) 5 laosk 5 (gjy5liS” (SNl o 50
Beos ol I8 (e 3)50 |y M55 e Mg Ol
Sl spte laojon 3Sles b))l Saa L
P Siee 5 (2o Sy p lojle g lojlucin;
oS Wl Lt gl o sl Luls bl )3 e 55k
oloj Aozl ol it SIS 4yt g losml (slaogs
2 st YY 5 PR iS5 Lol senl] Jgb 5 55505
2 ol ceay el VY (0)L 3929 ©jg0 53 cominen
Shal g (05 4 s Candg jl) (550 (3] Sl )
8L ialS adlaie (35 Juow (o)l ol slaojle
o)) 5> (Graff & Amsalu, 2007 ) glgel ¢ Gly>
Age g SB Jhalw s 5l (BU (o) e p5 (a5l &y
s ool 5 elain] o ame st Subo (S 45 gike
SB g o cblis slaig) ap ST 000515 )y 3590
&b Wloas &1y glod s jobas atsiS sladand
gy ol 0395 Habl 590 ol 4 ciloldl 51 eolal
GygliS gl VFY 5l sel cauwday cleMbl oluly 59
D plte il 5 GlighiS Sl xS Jole
390 1y ol jpl s > oAl Byme (S (slagSls
2 35523 J Mo & Spama Jio S 305 )3 o
ol 8,513 ealatl 390 Wodly Julow (gl Vg (sdm
oslitl asl3l g by 50 else 45 imd e ot gl
o b Cot Bl s Golite Kiw slagSw ]
S0 & Cand Sy g (2T e i ojluil (fjpslisS

8 Soil water content

7 Probit


http://dx.doi.org/10.61882/jwmr.2025.1284
https://jwmr.sanru.ac.ir/article-1-1284-fa.html
http://dx.doi.org/10.61882/jwmr.2025.1284
https://jwmr.sanru.ac.ir/article-1-1284-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-28 ]

[ DOI: 10.61882/jwmr.2025.1284 ]

Eron 2 5 B2 LS agme (ol e ()l ol

SlusSa 81 g sdgSu Sl)) p3 ddaw by (o)l lyus

8Ll slagsbg, Lol en ST ogaddy widly L 550l
(Uwacu, 2020) sl 4c,30 Cople slaans o o
S S SlagSs o5 o8 3 o5 )03 36
I Gk s Ol SB jleblis el ol Ll
35S CBlis pyy o sagSer 428 25pe (A
5 o g Ol delunl byl bwg o) (g)lul bl ol
(Pijl, 2021) 29 o0 D205 iy b

s (Wenetal., 2021) o)) Sen 5 5 (Slise clanline
5 ol SB dilain )3 &g piodoss 9 yl095w (slads g9
Ay ey (8 balsl I a8 ladaie (o (B0 led
oS md o U5 sl 4B S 15 5 ol p sbcos
oy 30 slomy) 8K Lausgd sl (S A5 S5
wor ) oy g paSe Bl SLlil I ogw, 5 Uy,
WS 50 daw S jl eolasiwl a5 ol Wl il gl s S
YV 5 Gllgy 5l o pd 0/FY lawgio jobdy oKin by,
Gl g b Lials |y ases o SB céy,ue jl de)
b1, S cdyam 5l g dop V-/0F b1, Clly, 1gs 0
b ials s YY/A

e gl )3 1) ot i (gbgSw Slis] Slles
oY ) Cogby (Al SE Giluyd g Ul Jials
2 ©ykiS g £h wlade iulial colad o g S calises
S ol @ dog b S e byl Siddas § Sis bl
oy s o)lb sl o (gl o Al (sa05Sw
b 3 Wosaly Ll a4 Gt il G Bobey ol s3]
s She b bg)y pl Cute Ol gl die jo S Clduis
Eb 2l 3 g Gl g Cgu) (iale B (Ul Hlade
2 Mol Slbas ol SIS oy el 2 Lo 35,16 3954
P o, SB Gl Sl gl el
Il 5 S oY 55 oo, s G238 s sl
(OpTRe oo sl (6y9p8 (FL (3] 50 W ke
2 yd sdeSaw Slles ! 5l Jlo Ve BYY
MMQ;SUSM\WKJ%&U9NJ54&EA9J
ddbaie ) gdusSw (Aol Gllas ;35U dy90 ;0 (ol
gl g5 b A sl 48,5 plol o) (lid 53 (Ganes
2 by w8 Sl oy p 0rddl) Giaggy
ol 3 e Ve e 9> S g LS, wlde
b IS sojee > ssSo W86 g (s
Wl3g) (Saad Ll pu jl ol S g o)l o (glaad L p
A5 aly (b (Gunes (s )3 00

W gy 9 dlge
eS| 1299 D90 Fr1259 LsUb‘;).ls

e (351924 059 05 93 Jold adlllas 390 adlain
oo i 5l (Sud S jul oje e cod (S &S
035> 52 9 (gmae Lo pred (SeglS Fr > Glas)ly b
0,05 gloadll s jl Glo S jsul oje e cod Koo
2 odgase pl g umes liw o (5yi0skS Vo alold y
cuiS oS blosd @Bl 1 B MS S 5o yieghs VO
asys .l podl 5 pbl bl el Glel gblia )l

295 adlas » (Xua ef al., 2017) .l,Ken 4 &I5
sbay » Sk «..J L5|9L'.>u U.»Ko 5 o) L;Lzaufjg.g
wor ) oo OW Geej slagku > S g
sobd S Ges o8 Wb ol byl wls dgel
ol g oloj Jsbo 3 SB o sgime @is p 5B
SB Gos o VY 5 Vv o bdes Gl Qs 909y 138,50
@9 eonl pogde b gy Jad JS 9 (SH)L Juab 93 2 5
Jgexe psbots 921 L5 ) Jawgie (SIS g95 SB o O
Sy SWC e losSl o o5 33 i 3ms o 3
ol ke S 21 391 55 ol b 5 JLo 0,59 93 0
el iy o515 5 2ivg (e BN (e 1355
Ao 13 Dgy oo sl Hlne LBl 4y 138,51 Lol
Jsb 2 ) s Gloj ol lagSw > S > Ol e
RgR 3 A i Jle 0yed 4 Cund (WL Juab
5 5w il il (Wei et al., 2019) o )\Ken 5 (59 5,50
@l ol g Sy > SB Cash, Lais (LS Jids
S paiges Sl Ve adllas pl )33, oy 1) o 5
o bl S olpme g 5] liumngS Cilises (gladials 3
sobds (gausSw oS ol ol L’noi b b (g puSojll
oS g ysos .ty S T ialil )5 tito sl Lt IS
5310 l58) o ) YYIVY & dsjd +/AY Iy Cosboy ol 5ae
0ialS sl Yoare sad byme cladipy 5 L35 oMedy
e Lyl 55 ek LS & s S O i
Slyer buwgi a5 Lol glaag | oS sl ad alie
QS s g |y SOl wlg e Slosd oddgr anb
s o Ol skl (slagg Tyl )3 (63bj glis |
2,10 3535 s g 0Bl

s 30 St (gliasg, 3 (Nilly, 2000) L seios
sls ol a,\.‘;‘BLgJ.boiw u“é‘)‘ «“9) 2 o\.e‘é.wI Oliml Olfal%
S > WYl Gasjome Jpame Culldy ol oS
Soe) J1HESe 5 (5 T & gansSe Goh e
aS ol i (g9 ommmed DS Mg li8l ol gasSu
cde g il Gials wod VY e 4 oly; Ollos sai i
olitul 5 S)8 oy 095 Bpan 13 (b hals
@l opl ol s pMel (659LiS @Y opile 51 s,
Sl 4 Cond 00 (55 (slaoyme; 3l Juols Ll
b a0 4 dgmw Cand g Cadld Ay o pd TV i g disSuw
YYIY ol JBbojb g5 s o d VY a4 asd Y Lol &)
D Ollos cpl oolasBl Sbgy (5 Uis a5 dwy Juoyd

4)lip y9dS Olgisa o duly) yeiS > ladlas )
S Ghaled wad glagille (22 53 9 298 00wl
b )oU] 050> )0 woSas s b (slagSw il il o]
5 oolital b g o oaal JIS00], celmgSes luly, ,5 a5
Sl i (55,9l looyes > Ll p sl sl
2 SeFlel R W Ol ladiges AS )y (o
bl oo 5 45 5 (6 )5laer s 6525 sluel
Ol cdS lopite o ooy 5l oolitl  (Staer
sitadlgy JIS0), (slnsSs 45 13 s gt 5 e
0jg> ol CotsS dgug g SB vl yd ials gly (o)l


http://dx.doi.org/10.61882/jwmr.2025.1284
https://jwmr.sanru.ac.ir/article-1-1284-fa.html
http://dx.doi.org/10.61882/jwmr.2025.1284
https://jwmr.sanru.ac.ir/article-1-1284-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-28 ]

[ DOI: 10.61882/jwmr.2025.1284 ]

¥\

Shon v 9 S5l agne (b e (ol 3l

Glaal gy Bies g ol odg Jghiie ol 5928 53 3k
ollels 0y & gl S5 gl o g dile
Oy o (Sad Ly 5l (Feed JS szl )3 5 90,5 ey

ol (o dalgd yolwl yr Jlo 00 B YD (o

VEF /Y oloud /ol Jlo 5wl 056 oy aali g

YA BV YV N o oldlss Cudge g Wil S
L Jled (ope Yo ¥ WG YR ON £y 5,5 Job 0)°
2 3 ednsS () JSS) Cawl [ YVFA dgus anluns

27000
L

1900

syl waterway

[ J= basin

I 5T S Asmari formation
[ Fypm Wil Seruk formation
I stasf—ostl s S8 slaijle  Pabde-Gorpi Formation
B 7 st Mesil and watcrmay

I s sy Asmarisipzmne

19000
1

3327000

The ccope of the ctudy

3313000

ol il )3 plgy S5 g (Sed JS sl slaojon slaculs Jome ) (wlidipme) S5lo g5 g Cundge =\ JS
Figure 1. The location and type of geological formation in the sites of Kol Sheikhi and Tang Bawan watersheds in
Fars Province

(g Calw) plgr S5 sl 0595 Claseite

pd SB bl 5 925 4 Ul wlel Bl gl
5 ot monl Sl lidipe s g cuwl (o)
buwgio b boljl glal jd adaws 51 e VAYY gl )| Lawgio
() JS) cod 0pf AL ad Cap g dop OVF S
2 Faghe PO (Sl bawgio b Jaine 9 35w 059> vl
2LS Libgy Yl dlads a5 il a0 YO Led lawgie Jlo
u9§w‘ O .Jﬁlbb)yﬁdwb 9 INY B9 Jia} O yguody
Sdgd 9 095 Omb @985 pbl g 4 gl (1S53 VL
all 5l ol (V) S8 cwl dlesy slaasssS
woe lamasliw | le K colw ol i
W3 oo il 1y pamee (b o

(e (b o (6 )b 0jg (el 5l gy

(093 9 gl Calw) (Buwd IS 580l 059> Claduidio
Blee S CaSbs)?iJ] uLCL9d»9Lw§L;@‘)| d)J)K

lagly (8l Sl (olidipe; i 5l g Casl (ypg)
G U 3T (ol s 31 520 VAVY 65 Lo s
Sricer A cud Caz g 20 WIYA G5 lawgie
S5k bwgia b ogbpe g 3w 05> wddl (1 JS5) ol
dad 5ol e da )0 V8 Lo lawgie Sl jd yio Lo AD-
oSy by b g%l gl ClEL p alS Jidy H
5 Wil @y g Ko Cpgen 5 2l
Sl g bol (s )3 Yl gSll [idgy wilesjgrsicuss

o

VEZ

K5 ol 55 0ld gdugSw wlel 1 ol =Y S

Figure 2. A view of the terraced gardens in the Tang Boan site from the headwaters of the Mamsani basin
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